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© Cigarette rods with liquid flavor centers. 

© Methods for applying liquid strands containing 
additives to cigarette rods are disclosed. Liquid is 
extruded to form one or more strands that are ap- 
plied to loose tobacco filler in the chimney section of 
a conventional cigarette maker. The liquid has a 
viscosity that prevents it from soaking through the 
tobacco and contacting the cigarette maker or the 



cigarette wrapper. Additives to the liquid strands 
include flavourants, burn inhibitors, and burn accel- 
erators. 

T be resultin g h gar P*1 n ^ nm p ri ^ « t obacco rod 
surrounding a liquid str aps 68^ the rod being 
wrapped in paper 2t>. 
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CIGARETTE RODS WITH LIQUID FLAVOR CENTERS 



Background of the invention 



This invention relates to smoking articles, and 
more particularly to smoking articles including liq- 
uid flavor strands, and the apparatus and process 
for making such articles. 

The addition of flavorants and other additives 
to tobacco filler during cigarette manufacturing is a 
common practice. It is important that the additives 
are applied in consistent concentrations throughout 
the smoking article, such that each article has the 
same burn and flavor characteristics from puff to 
puff. However, the known techniques suffer from 
various technical problems. 

Additives may be applied to tobacco filler by 
treating the filler prior to sending the tobacco to the 
cigarette-making machine. However, it is difficult to 
achieve a uniform application of additives by spray- 
ing bulk tobacco. Also, because many additives are 
volatile compounds, some of the flavoring may 
escape from the tobacco during processing. 

Certain additives, due to their viscous prop- 
erties, must be sprayed onto the tobacco filler in 
very dilute forms. However, the solvent (typically 
aqueous) used to dilute the additives tends to 
disperse and saturate the tobacco, requiring an 
addi tional drying load. Also, some desirable ad- 
ditives applied to the tobacco are sticky and may 
gum up or contaminate the cigarette maker during 
the cigarette making process. Liquid additives ap- 
plied to the tobacco to provide a uniform surface 
coating on the tobacco particles can potentially 
stain the paper cigarette wrapper of the finished 
cigarette. 

Additives may be applied to tobacco filler using 
a foaming process. By using air to dilute the ad- 
ditive (instead of water or other liquid solvents) the 
foaming process allows even application of the 
additives to the tobacco filler without staining the 
paper cigarette wrapper, but the liquid to be 
foamed must have a relatively low viscosity. 
Hence, any flavorants added using the foaming 
process must form a relatively non-viscous solu- 
tion. 

In view of the foregoing, it is an object of this 
invention to provide a method for incorporating 
selected materials into a cigarette rod so that the 
materials are applied in consistent concentrations 
throughout the length of the article. 

It is another object of this invention to provide 
for incorporating selected materials into cigarettes 
at the rod forming stage in the manufacturing pro- 
cess. 

It is another object of this invention to provide 



a method for selectively varying, along the length 
of the rod, the concentrations of the materials ad- 
ded to a cigarette. 

It is yet another object of this invention to 
5 provide for incorporating selected materials into 
cigarette rods during the manufacturing process 
without using excessive amounts of solvents. 

10 Summary of the Invention 



The present invention involves forming a strand 
of liquid material within the tobacco filler. The liquid 
strand comprises materials of a viscosity sufficient 

75 to prevent the liquid from passing through the 
tobacco filler which surrounds it, thereby minimiz- 
ing the likelihood of the liquid staining the paper 
wrapper. In the preferred embodiment, the liquid 
strand extends down the length of the cigarette 

20 rod, having a consistent diameter throughout its 
length. In this manner, the material is uniformly 
distributed along the length of the rod, giving the 
cigarette consistent smoking characteristics from 
puff to puff. 

25 The invention provides for adding the liquid 

strand to the cigarette rod as the rod is being 
formed in the chimney of a conventional cigarette 
maker, preferably at a location prior to the tobacco 
leaving the vacuum belt. The cigarette maker is 

30 thus modified to include one or more nozzles for 
passing the liquid material into the stream of mov- 
ing tobacco, so that the strand will be completely 
surrounded by tobacco filler as the cigarette rod is 
formed. The rod is later compressed and wrapped 

35 with paper in a conventional manner. 

A variety of materials may be added to the 
liquid strand, including flavorants and burn modifi- 
ers. The materials may be dissolved in the liquid 
strand or may be added to the liquid in solid form 

40 to create a slurry. Alternatively, the liquid strand 
may be formed of pure materials. 

Further features of the invention, its nature and 
various advantages will be more apparent from the 
accompanying drawings and the following detailed 

45 description of the preferred embodiments. 



Brief Description of the Drawings 



so FIG. 1 is a simplified schematic illustration of a 
cigarette making machine suitable for use in 
accordance with the present invention. 
FIG. 2 is side view of the chimney section of the 
cigarette making machine of FIG. 1. 
FIG. 3 is a cross-sectional view taken along line 
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3- 3 of FIG. 2. 

FiG, 4 is a cross-sectional view taken along line 

4- 4 of FIG. 2. 

FiG. 5 is a cross-sectional view taken along line 

5- 5 of FIG. 2. 5 
FIG. 6 is a cross-sectional view of the preferred 
embodiment of a cigarette made in accordance 

with this invention. 

FIG. 7 is a cross-sectional view of an alternative 
embodiment of a cigarette made in accordance io 
with this invention. 

FIG. 8 is a side view of the nozzle apparatus 

used to extrude the liquid strands. 

FIG. 9 is a longitudinal sectional view of an 

alternative embodiment of a cigarette having a 75 

liquid strand which varies in cross-sectional 

area. 

FIG. 10 is a longitudinal sectional view of an 
alternative embodiment of a cigarette having 
multiple liquid strands which vary in cross-sec- 20 
tional area. 

Detailed Description of the invention 



Referring to FIGS. 1 and 2, the apparatus used 25 
to manufacture cigarettes with liquid strands in 
accordance with the present invention is shown. In 
the preferred embodiment, the apparatus is similar 
to the apparatus disclosed in U.S. patent 4,619,276, 
and is designated generally by reference numeral 30 
8. To produce cigarettes, tobaccp^F-4^blown from 
chimney 10 onto a perforate dT vacuum | ^b^lt 12. 
driven by roller 14. As belt 12 advances across 
chimney 10, from roller 16 toward roller 14, to- 
bacco accumulates on belt 12 so that the desired 35 
amount of tobacco for the smoking article has 
accumulated at roller 14. Substantially no tobacco 
is on belt 12 at roller 16. 

In accordance with the present invention, a 
liquid strand is preferably placed substantially in 40 
the center of the tobacco rod accumulating in the 
guide raiis 62 (shown in detail in FIGS. 3-5) sur- 
rounding belt 12. The liquid is pumped from stor- 
age means 50 through pipe 51, and out through 
nozzle 58. The liquid strand is initially placed 45 
against tobacco which has accumulated against 
belt 12, in guide rails 62, and is covered by addi- 
tional tobacco filler as belt 12 travels toward ec- 
reteur or trimmer knife assembly 18. Belt 12 car- 
ries the tobacco past trimmer knife assembly 18 50 
which trim excess tobacco from the newly-formed 
rod. The tobacco rod then separates from belt 12, 
and is deposited on paper 26. 

To the left of roller 14, a garniture 20 extends 
longitudinally from roller 24d to roller 24e. Gar- 55 
niture 20 includes a channel having a substantially 
semi-circular shape. Garniture belt 22 travels 
through this channel, driven by drive wheel 24 over 



idler rollers 24a-24e. Cigarette paper 26 is drawn 
from a supply roll, over rollers 26a and 26b, and 
onto garniture tape 22. Garniture 20 imparts a 
substantially semi-circular shape to paper 26. The 
liquid-filled tobacco rod from belt 12 is disposed in 
the substantially semi-circular cavity of paper 26. 

The loosely packed tobacco rod and paper 26 
are conveyed by garniture tape 22 to the short 
tongue 30. Short tongue 30 includes a compression 
foot which compresses the tobacco rod and paper 
26 into a substantially cylindrical shape, forming 
rod 27. A length of paper 26 extends tangentially 
from rod 27. Glue gun 40 applies adhesive to this 
extended length of paper, and folder unit 42 folds 
the pasted length over the rod to form a cylinder. 
Heat unit 44 heat seals rod 27. The continuous rod 
passes through a density sensor 46 and is cut into 
cigarettes by rod cut-off mechanism 48. 

Referring to FIGS. 2 and 3, air, carrying loose 
tobacco T, is blown in the direction indicated by 
arrow 64. The air passes through perforated belt 12 
(as indicated by arrow 65), creating a vacuum 
which holds the loose tobacco filler against belt 12. 
At point 3-3, tobacco begins to accumulate to form 
the upper half of the cylindrical rod. Belt 12 moves 
the tobacco from point 3-3 to point 4-4, with to- 
bacco continually depositing in guide rails 62 be- 
tween points 3-3 and 4-4. 

Referring now to FIGS. 2 and 4, at point 4-4 
enough tobacco has accumulated to form a to- 
bacco rod. One or more strands of liquid have 
been extruded from nozzle 58 to form a liquid 
stream in the tobacco rod. Belt 12 continues to 
transport the tobacco, now including at least one 
liquid strand, toward roller 14. 

In the illustrative embodiment shown in FIG.4, 
pjpe 51, which carries the liquid extrudate, enters, 
thr ough the side of guide rails 52. P ipe 51 includes 
a ninety degree angle elbow, oriented such that 
nozzle 58 w M I extrude the liquid parallel to, andjn 
thfi rlirprtion-of, jfag jravel of belt 12. Pipe 51 ma y 
be configured in any manner which will orient noz- 
zle 58 to extrude material substantially in the cen- 
ter of the tobacco filler which lines guide rails 62. 

At point 4-4, air continues to flow in the direc- 
tion indicated by arrow 64, and through belt 12, as 
indicated by arrow 65. T he flowing air cau ses the 
liquid jg xjt mdate to become jrrp^q^ "p^Tnaai^ 
Jjacco . As the liquid is extruded and is subjected to 
the force of the air flowing through perforated belt 
12, the liquid in the strands disperses slightly, 
filling gaps between the loose tobacco particles. 
Diffusion, wicking, and the forces applied to com- 
press the rod also cause the liquid to disperse 
slightly. 

To prevent the liquid from soaking through the 
tobacco, and thereby contacting the apparatus 
(e.g., belt 12), a high viscosity liquid must be used. 
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Liquids acceptable for use according to this inven- 
tion have a minimum viscosity of about 300 cP, 
depending upon the level of application (i.e., de- 
pending upon the weight of liquid added per weight 
of tobacco). The high viscosity of the liquid traps 
the liquid within the article, thereby preventing 
leaking of the liquid and staining of the cigarette 
paper, and preventing fouling of the cigarette mak- 
er and cigarette tipper- 
Referring to FIGS. 2 and 5, the liquid strand 68 
is completely surrounded by tobacco at point 5-5. 
As belt 12 moves from point 4-4 to point 5-5 . 
t obacco is continually added, forming a substan- 
tiaily cylindrical tobacco rod. Referring again to 
FIG. 1, the loose tobacco rod is then transported 
away from chimney 10, and any excess tobacco 
deposited in guide rails 62 is trimmed by trimmer 
knifeasseqibly 18. 

/FIG. 6 ^hows an illustrative embodiment of a 
smiling aWicie having a U guiri strgnfo fift in accor- 
dance with the present invenflorT. FIG. 6 is a cross- 
section of the smoking article taken along lines 6-6 
of FIG. 1. The article has been compressed by the 
compression foot of short tongue 30. In this em- 
bodiment, only one flavor strand has been formed, 
in equally preferred embodiments, two or three 
liquid strands may be formed. Referring to FIG. 7,- 
an alternate embodiment of a smoking article hav- 
ing three liquid strands 68, 69, and 70 is shown. 

FIG. 8 shows an illustrative embodiment of 
nozzle 58 used in accordance with this invention. 
Nozzle 58 may include one or more heads. In the 
preferred embodiment, Nozzle 58 includes from 
one to three heads (71, 72, and 74). Preferably, 
each nozzle head is a hollow, needle-like structure, 
having a diameter of approximately 0.06 inches. 
The nozzle head is used to position the liquid 
strand on the tobacco as belt 12 moves on rollers 
14 and 16. Dispersion causes the extruded liquid 
stream to expand to approximately 20 percent of 
the diameter of a cigarette. Multiple head nozzles 
may be used to control the amount of dispersion. 
Also, more than one fiavorant or additive may be 
separately applied or coextruded. 

When more than one fiavorant or additive is 
separately applied, each liquid strand requires its 
own storage, pump, and piping apparatus. In an 
alternative embodiment, where more than one ad- 
ditive is to be applied, the additives may be stored 
separately, and then blended immediately prior to 
application. 

Because the liquid strand remains in a rela- 
tively small cross-sectional area of the cigarette 
rod, the strand need not be disposed in the center 
of the rod. This reduces the precision required in 
manufacturing, because the strand need only be 
kept a sufficient distance from the edge of the rod 
to prevent staining the wrapper. The liquid strand 



may also be deliberately placed in a variety of 
positions with respect to the center so as to 
achieve a variety of combustion characteristics. In 
this way, a variety of smoke characteristics can be 

5 obtained. 

FIG. 9 shows a longitudinal sectional view of an 
alternative embodiment of the invention in which 
the cross-sectional area of the liquid strand is var- 
ied down the length of the tobacco rod 80. In this 

io embodiment, the liquid strand has a relatively larg- 
er cross-sectional area 82 at various predetermined 
points along the tobacco rod and a relatively small- 
er cross-sectional area 84 at other points. The 
larger and smaller cross-sectional areas may be 

75 disposed at any desired points within tobacco T 
along the length of rod 80. 

Smoking article 86 of FIG. 10 includes a plural- 
ity of liquid strands disposed along the length of 
the rod. In this embodiment, the lengths of the 

20 three strands 88, 92, and 96 may be varied by the 
independent action of three pumps, each corre- 
sponding to the respective one of strands 88, 92, 
and 96. Strand 88 is created by modulating the 
operation of its corresponding pump. Liquid ex- 

25 trudate is applied to the rod when power is sup- 
plied to the pump. When power is not supplied, 
very little liquid, if any, is applied to the rod 
(indicated by reference numeral 90). By alternately 
supplying power to each of the respective pumps, 

30 liquid strands 88, 92, and 96 may be applied to the 
rod such that only a predetermined number of 
strands exist at any given point along the length of 
the rod. For example, power couid be alternately 
supplied and disconnected, sequentially, to each of 

35 three pumps, each pump causing a different fiavor- 
ant to be extruded. In this manner, a cigarette 
could be made having a first flavor in the first one- 
third of the rod, a second flavor in the second one- 
third of the rod, and a third flavor in the last one- 

40 third of the rod. In an alternative embodiment, the 
lengths of strands 88, 92, and 96 may be varied by 
throttling the flow of the materials forming each 
strand. In this embodiment, the operation of the 
pumps need not be modulated. 

45 A variety of flavorants and other additives may 

be used to form the liquid strand. In the preferred 
embodiment, the liquid includes glucose menthyl- 
carbonate. An equally preferred additive is mono 
ammonium phosphate, which acts to retard the 

so cigarette burn. Potassium citrate can be added to 
the liquid strand to accelerate the cigarette burn. 
Other conventional flavorants, burn inhibitors, burn 
accelerators, and smoke modifiers could be used. 
Other materials may be added to alter the 

55 physical and/or chemical composition of smoke. 
For example, activated charcoal may be added to 
alter the gas phase delivery of the smoke. Because 
combustion varies across the cross-section of the 
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cigarette (i.e., combustion in the center of the ciga- 
rette is different from combustion at the edges), the 
chemical composition of the liquid strand, and its 
positioning within the rod, both radially and longitu- 
dinally, may be varied to achieve different smoke 
characteristics. 

Solid materials may be suspended within the 
liquid strand to form a slurry. For example, com- 
pounds such as menthot which are not highly solu- 
ble in water may be used in their solid form. In a 
similar manner, desirable gases could be trapped 
in the liquid strand or in heat-rupturable micro- 
capsules in the strand. By applying additives which 
are only soluble in alcohol in the form of aqueous 
suspensions, the need for alcohol solvents is elimi- 
nated, thereby simplifying the manufacturing pro- 
cess. 

in yet another embodiment of the invention, 
materials are added to cigarettes in pure form. The 
liquid strand itself is the flavorant. Materials also 
may be added to the tobacco as a paste, or may 
be extruded i n semi-solid or solid forrntT The materi- 
als may be coextruded, with a first material sur- 
rounding a second material. The liquid strands 
could also be formed in a variety of patterns. 

Although this specification describes the Moi- 
lins Company's MK9 Cigarette Maker and appara- 
tus similar to the apparatus of U.S. patent 
4,619,276, the liquid material may be applied to 
tobacco filler, or any suitable substitute in accor- 
dance with this invention, in virtually any commer- 
cially available cigarette making machine. 

It will be understood that the foregoing is mere- 
ly illustrative of the principles of the invention, and 
that various modifications can be made by those 
skilled in the art without departing from the scope 
and spirit of the invention. For example, the strands 
could contain colorants which indicate a "flavor 
center" to consumers. * 



Claims 

1 . A method for forming cigarette rods having liquid 
strands therein comprising: 

depositing tobacco onto a running belt; 
extruding a liquid strand onto the deposited to- 
bacco, the liquid strand having viscosity sufficient 
to prevent the liquid soaking through the deposited 
tobacco; and 

depositing additional tobacco onto the belt so that 
the liquid strand is completely surrounded by to- 
bacco, thereby forming the cigarette rod. 

2. A method according to claim 1 in which the 
liquid strand has a viscosity greater than about 300 
cP. 

3. A method according to any preceding claim in 
which the step of extruding the liquid strand further 



comprises co-extruding at least one additional liq- 
uid strand onto the deposited tobacco. 

4. A method according to any preceding claim 
further comprising varying the rate at which the or 

5 at least one liquid strand is extruded, such that the 
cross-sectional area of the or at least one strand 
varies along the or at least one strand. 

5. A method according to any preceding claim in 
which the or at least one liquid strand comprises a 

w slurry of solid particles. 

6. A method according to any preceding claim in 
which the or at least one liquid strand includes one 
or more of tobacco flavouring materials, burn modi- 
fying materials and smoke modifying materials. 

75 7. A smoking article (86) comprising: 
a longitudinal tobacco rod (27) (80); and 
at least one liquid strand (68) (69, 70)* (82, 84) (88, 
92, 96) disposed within and along the tobacco rod, 
having viscosity sufficient to prevent the liquid 

20 strand from soaking through the tobacco rod. 

8. A smoking article (86) according to claim 7 in 
which the liquid strand (68), (69, 70) (82, 84) (88, 
92, 96) has a viscosity greater than about 300 cP. 

9. A smoking article (86) according to claim 7 or 8 
25 in which the cross-sectional area of the liquid 

strand (68) (69, 70) (82, 84) (88, 92, 96) varies 
longitudinally along the tobacco rod (80). 

10. A smoking article (86) according to claim 7, 8 
or 9 comprising a plurality of liquid strands (68) 

30 (69, 70) (88, 92, 96) disposed within and along the 
tobacco rod. 

11. A smoking article (86) according to claim 10 in 
which the cross-sectional area of each liquid strand 
(88, 92, 96) varies longitudinally along the tobacco 

35 rod. 

12. A smoking article (86) according to calim 10 or 
1 1 in which the cross-sectional area of at least one 
liquid strand (88 92, 96) is reduced such that very 
little liquid is disposed at predetermined points 

40 along the tobacco rod. 

13. A smoking article (86) according to claim 10, 
11 or 12 in which at least one of the plurality of 
liquid strands (68) (69, 70) (88, 92, 96) includes 
different material than one of the other strands. 

45 14. A smoking article (86) according to any of 
calims 7 to 13 in which the liquid strand (68) (69, 
70) (82, 84) (88, 92, 96) includes one or more of 
tobacco flavouring materials, burn modifying ma- 
terials and smoke modifying materials 

50 15. A smoking article (86) according to claim 14 in 
which the said tobacco flavouring material is glu- 
cose menthyl-carbonate. 

16. A smoking article (86) according to claim 14 or 
15 in which the said burn modifying material is a 

55 burn-inhibitor. 

17. A smoking article (86) according to claim 16 in 
which the said burn-inhibitor is monoammonium 
phosphate. 
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18. A smoking article (86) according to claim 14 or 
15 in which the said burn modifying material is a 
burn-accelerator. 

19. A smoking article (86) accoruing to claim 18 in 
which the said burn-accelerator is potassium ci- 5 
trate, 

20. A smoking article (86) according to any of 
claims 7 to 19 in which the or at least one liquid 
strand (68) (69, 70) (82, 84) (88, 92, 96) includes 
solid particles forming a slurry. w 

21. A smoking article (86) according to claim 20 in 
which the solid particles are menthol crystals. 

22. A smoking article (86) according to claim 20 in 
which the solid particles are activated charcoal. 
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© Cigarette rods with liquid flavor centers. 

© Methods for applying liquid strands containing 
additives to cigarette rods are disclosed. Liquid is 
extruded to form one or more strands that are ap- 
plied to loose tobacco filler in the chimney section of 
a conventional cigarette maker. The liquid has a 
viscosity that prevents it from soaking through the 
tobacco and contacting the cigarette maker or the 
cigarette wrapper. Additives to the liquid strands 
include flavourants, burn inhibitors, and burn accel- 
erators. 

The resulting cigarette comprises a tobacco rod 
surrounding a liquid strans 68, the rod being 
wrapped in paper 26. 
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